The yeast Saccharomyces cerevisiae has been used by humans for thousands of years to make alcoholic drinks, to raise bread, and more recently, to study genetics. A number of useful properties have made S. cerevisiae one of the most important and most intensively studied organisms in modern biology. The ability of yeast to grow clonally has encouraged most yeast genetics research to employ a single strain called S288c, a mongrel created in the 1950s to incorporate several desirable characteristics from various (probably domesticated) strains [2] . S288c was the first eukaryote to have its genome completely sequenced [3] , and its genetics are probably better understood than those of any other eukaryotic species. But despite our close working relationship with this strain, and a few other captives, we know almost nothing about the life of yeast in the wild. The ecology, population genetics and life history of yeast, unlike those of another useful laboratory organism, the fruit fly Drosophila melanogaster, have been largely ignored.
In recent years, however, researchers have begun to isolate and study yeast from nature. One success has been the confirmation that S. cerevisiae exists in both wild and domesticated populations that are phylogenetically distinct, and probably originate from the invention of alcoholic beverages [4] . Until this work it was not known whether isolates from nature were truly wild, or whether they were escapees from domesticated strains of brewing, baking or laboratory yeasts. To avoid the potential complications of domestication, recent work on wild yeast has focused on the closest known relative to S. cerevisiae, S. paradoxus, which has no domesticated strains. Both species can be isolated from oak tree bark using the same enrichment medium [5] ; they can be found within centimetres of each other, and can form hybrids [6] . F1 hybrids of the two species produce gametes, but only about 1% are viable [7] . Thus, the two species are considered reproductively isolated, as required by the biological species concept [7] .
A number of experiments have investigated possible causes of the low fertility of Saccharomyces hybrids, and have concluded that chromosomal rearrangements [8] and incompatibility between the genes of different species contribute little or nothing [9] . Instead, the major cause is the inability of diverged chromosomes to recombine in meiosis, due, at least in part, to the anti-recombination action of the mismatch repair system [7] . Diverged chromosomes fail to segregate properly in meiosis causing the gametes to be aneuploid and inviable.
How did sufficient sequence divergence accumulate to cause speciation? In animals and plants, geographical isolation of populations allows genetic differences to evolve that can then prevent sex between populations even after the geographical barriers are removed. There are many good examples of this 'allopatric' speciation [10] . But can the same process cause speciation in microbes? There are good reasons to think that geography presents few barriers to microbes because they are so small and so abundant. Baas-Becking's idea that, for microbes, 'everything is everywhere' has developed into a dogma proclaiming that, in general, free-living microbes are dispersed globally and so populations do not vary from place to place. Recent evidence for this comes from studies demonstrating a lack of geographical structure in global protozoa populations. For example, a high proportion of all known ciliate species can be found in any given body of water, so although there are far more ciliates in the world than there are insects, there are far fewer ciliate species than insect species [11] .
The local population structure of S. paradoxus has been revealed by systematically isolating and genotyping strains from oak trees. Exactly the same genotype can often be isolated repeatedly on the same tree or on neighbouring trees, with decreasing likelihood as distance increases from a centimetre to a kilometre scale [12, 13] . These clones can persist for years but their range is limited -no genotypes found in the island of Britain were found in continental Europe. Apart from this local clonal growth, there is no obvious pattern of association of alleles with geography, showing that gene flow and recombination occur widely across the continent of Europe. Similar free recombination is found within Far East Asia and within North America [1, 13] . But genetic exchange is cut off sharply between continents, showing that yeast lack intercontinental dispersal. This is perhaps not surprising to anyone who has worked with yeast in the lab. One of the advantages of yeast as a model organism is that, whilst the laboratory air may be laden with a delicious fresh-bread scent, it does not carry the cells themselves. Experience shows that the only way yeast can travel from petri dish to petri dish is when assisted by a model organism from a neighbouring lab -Drosophila melanogaster. The relationship between fruitflies and yeast in the wild is well known [14] . Drosophila eat yeast, digesting vegetative cells but passing spores through the gut intact and viable [15] . Like yeast, fruit flies can disperse widely on land [16] , but travel across oceans is rare, as shown by the slow migration (with the assistance of human transport) of Drosophila melanogaster out of Africa to other continents [17] .
Intercontinental barriers have allowed considerable divergence to accumulate in yeast populations. Compared to European S. paradoxus strains, North American strains are about 4.6% diverged, and Far Eastern strains are about 1.5% diverged [13, 18] . Is this sufficient to prevent genetic exchange and to cause allopatric speciation if the continental populations were re-united? Remarkably, the recent discovery of European-type strains in North America shows that the geographical barrier between the continents has already been breached by yeast [1] . Four European-type strains were isolated that are closely related, indicating that they originate from a single colonization. They were found at two sites, 217 kilometres apart, and are different enough from each other to show that they are long established. There is no evidence of recombination between the immigrants and the natives, even though they can be found on the same trees.
Are the European-type strains then different species from the American-type strains? Crosses between the two types are about 50% fertile, compared to 1% fertility of crosses between established Saccharomyces species. Liti et al. [18] showed that fertility decreases smoothly as sequence divergence increases, without any obvious threshold that might mark the point of speciation.
They also found that all tested European S. paradoxus strains, but not populations from other continents, contained a 23 kilobase segment of S. cerevisiae DNA, evidence of recent genetic exchange between these established species despite hybrid sterility being much stronger than that in hybrids between European and North American strains of S. paradoxus. What, then, has kept these strains apart? Although they can be found on the same tree, they may nevertheless have evolved different specialisations and life histories. Differences in the timing or speed of mating, for example, could become barriers to hybrid formation [19] .
Although we do not know whether or not these allopatrically diverged strains of S. paradoxus will go on to form new species or fuse back into one, biogeography is clearly an important part of yeast population biology. Is yeast, then, an exception to the microbial rule that 'everything is everywhere'? It could be argued that yeast is not strictly free-living, perhaps depending on large organisms like fruit flies for dispersal. But it could instead be that we just don't look at other microbes closely enough to notice that they, like macrobes, vary from place to place [20] . 
Biomechanics: Stable Running
Runners need dynamic stability to maintain their gait despite uneven terrain and other disturbances. Research on guinea fowl is providing welcome new insight into how this difficult problem is solved.
R. McNeill Alexander
You are walking along, thinking of other things, when something unexpected happens. You trip over a fallen branch, or skid on a patch of ice, or someone jostles you. You stumble, perhaps, but you recover and continue walking as before. How did you recover? In a new paper, Daley and colleagues at Harvard University tackle this question, not for humans but for guinea fowl [1] .
To walk successfully, humans, animals and robots need stability. We may not often trip, skid or be jostled, but without stability the slightest random disturbance would make us fall. Similarly, a cone balanced on its point is unstable and must soon fall. On its base, however, it would be stable, and would fall back into its equilibrium position after being pushed.
Until recent years, most researchers on human and animal locomotion have thought little about stability. We have generally considered only static stability. A three-legged stool is statically stable (like a cone on its base), but a two-legged stool would be unstable. A walking quadruped can maintain static stability if it moves its legs one at a time, in an appropriate order that keeps its centre of mass over the triangle defined by the three supporting feet. Dogs, horses and other quadrupeds move their feet in the right order when they walk, but at times they have only two feet on the ground. Static stability seems most likely to be useful to low-slung animals with low stride frequencies, but is not maintained even by tortoises [2] .
Dynamic stability is an alternative strategy for walking. The animal or robot may not be statically stable at any stage of its stride, but may respond to a disturbance by returning automatically to its original pattern of movement. McGeer [3] built a biped robot modelled on a traditional toy, which walked passively down slopes. It had no motors or sensors, so there was no possibility of stabilising reflexes, but it was dynamically stable. He showed that it recovered automatically from a (not too violent) forward or backward push, returning to its original speed and stride length. The stability of this passive biped suggested that the control of human walking might be simpler than we had previously imagined.
Kubow and Full [4] devised a computer model of a running insect. Like real insects, it moved its six legs in two groups of three, setting down one set as the other was lifted. It placed its legs in
